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PROJECT MEMORANDUM

DATE: January 12, 1993
TO: Joe Depner, Hydrogeologist
FROM: Nels Cone, Chemist

SUBJECT: DATA VALIDATION OF ANALYTICAL RESULTS FROM PIER 91 RCRA
FACILITY INVESTIGATION, PROJECT 624878, DATA SET #7A

Between September 29 and October 11, 1992, soil samples were collected by Burlington
Environmental Inc. (Burlington). These samples were submitted to Sound Analytical Services
of Tacoma, Washington for semivolatile compound (EPA SW-846 Method 8270) and Total
Petroleum Hydrocarbon (EPA SW-846 Methods 418.1 and 8015) analyses. I performed a review
of the analytical results on the following samples:

CP-S-1- CP-HA-9-1.5-2 CP-112-6-8 CP-115A-6-8 7 CP-122A-14-16 7
CP-S-2 CP-HA-10-4.5-5 7 CP-113-24 CP-116-6-8 CP-916-6-8
CP-S-3 CP-HA-10-5-5.5 CP-113-6-8 CP-121-24 CP-922A-6-8
CP-S4 CP-111-24- CP-114-24- CP-121-6-8

CP-S-5 CP-111-6-8 CP-114-6-8 CP-122A-247

CP-S-6 CP-112-24. CP-115A-24" CP-122A-6-8~

Properly completed chain-of-custody forms were included, along with documented signatures
from field to laboratory receipt. The samples were shown as having been properly iced and
received in good condition. Holding times were clearly written and evaluated according to
regulatory protocol (National Functional Guidelines for Organic Data Review, USEPA, 1990).
The samples received the requested analyses, and laboratory extraction/analysis times met the
established guidelines.

Duplicate analyses were performed as required by the Quality Assurance Project Plan (QAPP).
Relative percent differences between individual results indicate detection consistency, aithough
not all met within required quality control (QC) guidelines. Method blank analyses displayed
surrogate spike recoveries well within required QC limits, and no blank corrections were

required.

Results from semivolatile compound analyses indicate elevated levels of hydrocarbon compounds
requiring dilution in most all samples tested. As a consequence, elevated detection limits were
reported, and results were found to be below the practical quantitation limit for several detected
compounds. Several sample surrogate recoveries were outside normal QC limits, as were the
recoveries for several matrix spike/matrix spike duplicate analyses.
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Project Memorandum from Nels Cone

Subject: Data Validation, Pier 91, Data Set #7A
January 12, 1993

For total petroleum hydrocarbon analyses, most samples were diluted to ensure that target
analytes were within the instrument calibration range. In the few remaining samples,
contaminating hydrocarbons not identified as matching the elution pattern for any single product
are present. Because the total concentration exceeds the instrument calibration range, the
resulting values should be considered as estimated quantities only.

Supporting documentation for sample analyses in the form of instrument calibration/tuning data,
and chromatographic/mass spectral data demonstrates proper data consistency. The appropriate
data qualifier flags accompanied most all analytical results as needed, and their use is consistent
with USEPA guidelines. Specific exceptions occurred when bis(2-ethylhexyl)phthalate was
found in the method blanks. Sample results were not flagged; instead this contaminant was
addressed in the analytical narrative. Regardless, the data quality objectives as defined in Table
F-2 of the QAPP are met. Accordingly, this data set can be considered valid for its intended

use.

NC/rlk/b42:1972b.mem
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SOUND ANALYTICAL SERVICES, INC.

SPECIALIZING IN INDUSTRIAL & TOXIC WASTE ANALYSIS
4313 PACIFIC HIGHWAY EAST, TACOMA, WASHINGTON 98454 - TELEPHONE (206) 922.2310 - FAX (206) 922.5047

November 17, 1992

To: Burlington Environmental Engineering

PROJECT NUMBER: 624878

PROJECT NAME: Pier 91
LABORATORY WORK ORDER NUMBER: 27497

Samples were taken on 9/28/92, and received at Sound on
10/1/92. sSamples were analyzed for Semivolatile erganics by
EPA 8270, Total Petroleum Hydrocarbons by EPA 418.1 modified
for soil, and Total Petroleum Fuel Hydrocarbons by EPA 8015
modified. Sample extraction and analysis holding times were
met.

SEMIVOLATILE ORGANICS-

Samples -1, -2, and -3 were extracted on 10/5/92, and
analyzed using EPA method 8270 on 10/11/92. No compounds
were found in the method blank above the PQL’s, Matrix

wers outside quality control limits for 2,4-Dinitrotoluene,
and matrix spike duplicate pPercent recovery results were
outside limits for 2-Chlorophenol. Quality control limits
for relative percent differences were exceeded for
Pentachlerophenol, Phenol, 2-Chlorophenol, 4-Chloro-3-
Methylphenol, and 4-Nitrophenol. All other quality control
Parameters were within acceptable limits.

PETROLEUM FUEL HYDROCARBONS-
Samples -1, -2, and -3 were eéxtracted on 10/5/92, and
analyzed using EPA method 8015 modified on 10/8/93.
Surrogate recoveries for =1, -2, and -3 were Qutside quality
control limits due to Sample dilution required by matrix
interfersnces. The relative percent difference was outside
quality control limits, and the sample and duplicate
extraction and analysis were repeated with similar results,
implying a matrix interference or sample non-homogeneity.

TAL PE LEUM HYDROCARBONS-
Samples -1, -2, and -3 were extracted on 10/6/92, and
analyzed using EPA method 418.1 modified for soils on
10/6/92. Matrix spike and matrix Spike duplicate results
for percent recovery exceeded quality control limits due to
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SOUND ANALYTICAL SERVICES, INC.

Sample dilution required due to matrix interferences. All
other quality control parameters were within limits,

All results have been dry weight corrected.

No blank correction of results has been utilized.

Please call if there are any questions about this package.

« 03
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SOUND ANALYTICAL SERVICES, INC.

SPECIALIZING IN INDUSTRIAL & TOXIC WASTE ANALYSIS

413 PACIFIC HIGHWAY EAST, TACOMA, WASHINGTON 98424 - TELEPHONE (206)922-2310 « FAX (306)922-5047

Report To: Burlington Environmental
Engineering

Report On: Analysis of Seil

Date: October 22, 1992

Lab No.: 27497
Page 1 of 12

IDENTIFICATION:

Samples Received on 10-01-92

Project: 624878 Pier 91
ANALYSIS:
Lab No. 27497-1 Client ID: CP-HA9-1.5-2
Semivolatile Organics Per EPA SW-846 Method 8270
Date Extracted: 10-5-92
Date Analyzed: 10-11-92
Concentration

CAS No. Compounds ug/kg PQL Flags

108-95-2 Phenol ND 11,000

111-44-4 bis(2-Chlorocethyl) ether ND 11,000

85-57-8 2-Chlorophenol ND 11,000

541~73-1 l,3-Dichlorokenzene ND 11,000

106-46-7 l,4-Dichlorobenzene ND 11,000

100-51-6 Benzyl Alcohol ND 21,000

95~50-1 1,2-Dichlorobenzene ND 11,000

895-48-7 2-Methylphenol ND 11,000

39638-32-9 bis(2-Chlcroisopropyl)ether ND 11,000

106-44-~5 ¢~-Methylphenol ND 11,000

621-64-7 N-Nitroso—Di-N~propylamine ND 11,000

67~-72-1 Hexachloroethane ND 11,000

98-95-3 Nitrobenzene ND 11,000

78-59-1 Iscphorone ND 11,000

88-75-5 2-Nitrophenol ND 11,000

105-67-9 2,4-Dimethylphenol ND 11,000

65-85-0 Benzoic Acid ND 53,000

111-91-1 bis(2-Chloroethoxy)methane ND 11,000 |
120-83~2 2,4-Dichlorophenol ND 11,000 j
120-82-1 1,2,4-Trichlorobenzene ND 11,000

91-20~3 Naphthalene 1,600 11,000 J |
106-47-8 | 4-Chloroaniline ND 21,200 |
87-68~3 Hexachlorobutadiene ND 11,000

39~50-7 4-Chloro-3-methylphenol ND 21,200

ND - Not Detected

Continued , ., . .,

§ feport is usued solcly for (he use of the person or company to Whom it is addressed, This laboratory accepts fesponsibility only for the due performance of analysis ia accordance with
Watry acceptadle practice. [n 0o event shall Sound Analytical Services, Ine, or its émployess be responsidle for coasequential or special damages ia any iad or in gy amouat.

!

T e TR SRR T e D Py



SOUND =NALYTICAL SVCS FAX NO. 208 822 z047 P.08

g:18

SOUND ANALYTICAL SERVICES, INC.

DEC-22-82 TUE

Burlington Environmental,
Project: 624878

Page 2 of 12

Lab No. 27497

October 22, 1§92

Engineering

Lab No. 27497-1 Client ID: (CP-HAS-1.5-2

EPA Method gg]o continued

Concentration Flags
CAS No. Compounds ug/kg PQL
891-57-86 2-Methylnaphthalene 11,000 11,000
77-47~4 Hexachlorocyclopentadiene ND 11,000
88-06-2 2,4,6-Trichlorophenol ND 11,000
95~95-4 2,4,5-Trichlorophenol ND 11,000
91-58-7 2-Chlorconaphthalene ND 11,000
88-74-4 2-Nitroaniline ND 53,000
131-11-~-3 Dimethyl phthalate ND 11,000
208-96-8 Acenaphthylene 4,400 11,000 J
606-20-2 2,8-Dinitrotoluene ND 11,000
99-09-2 3-Nitroaniline ND 33,000
83=33~9 Acenaphthene ND 11,000
31-28-5 2,4~Dinitrophenol ND 53,000
100-02-7 4-Nitrophenol ND 53,000
132-64-9 Dibenzofuran 2,000 11,000 J
121-14-2 2,4-Dinitrotoluene ND 11,000
84~66-2 Diethylphthalate ND 11,000
7005-72-3 | 4-Chlorophenyl phenyl ether ND 11,000 J
86-73-7 Fluocrene 8,000 11,000 J
100-01-6 4-Nitrcaniline ND 53,000
534-52-1 4,6-Dinitro-2-methylphencl ND 53,000
86-30-6 N-Nitrosodiphenylamine ND 11,000
101-53-3 4-Bromophenyl phenyl ether ND 11,000
118-74-1 Hexachlorocbenzene ND 11,000
87-86~5 Pentachlorophenol ND 53,000
85-01-8 Phenanthrene 22,000 11,000
120-12-7 Anthracene 6,000 11,000 J
84~74-2 Di-n-butylphthalate 16,000 11,000

ND - Not Detected

Continued , . .

report is issued solcly for the use of the per3on ar tompany o whoa i is addressed. This laboratory accepts responsibility only for the due performance of apalysis in gccordancs with
Ty acsepeable practice. In no eveal shall Scund Analytical Sewicss, Inc. or its empigyces be responsible for cansequential or special damages in any Kind or in any amougk
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SOUND ANALYTICAL SERVICES, INC.

Burlington Environmental, Engineering
Project: 624878

Page 3 of 12

Lab No. 27497

October 22, 1992

Lab No. 27497-1 Client ID: CP-HAS-1.5-2

EPA Method 8270 Continued

Concentration Flags
CAS No, Compounds ug/kg PQL '
206-44-0 Fluoranthene 4,000 11,000 J
128-00-0 Pyrene 27,000 11,000
85-68-7 Butyl benzyl phthalate 8,000 11,000 J
91-94-1 3,3’-Dichlorcbenzidine ND 21,200
86-55-3 Benzo(a)anthracene ND 11,000
218-01-9 Chrysene 18,000 11,000
117-81-7 bis(2-ethylhexyl)phthalate 10,000 11,000
117-84-0 Di-n-octyl phthalate , ND 11,000
205-99-2 Benzo(b)flucranthene 3,200 11,000 J
207-08-9 Benzo(k)fluoranthene ND 11,000
50-32-8 Benzc(a)pyrene 5,600 11,000 J
193-38~5 Indeno(1l,2,3-cd)pyrene "ND 11,000
53-70-3 Dibenz(a,h)anthracene ND 11,000
191-24-2 Benzo(g,h,il)perylene ND 11,000

ND - Not Detected

PQL - Practical Quantitation Limit - These are the quantitation limits
for this sample. This number is based on sample size, matrix and
dilution required.

Results are reported on a dry weight basis.

Semi-Volatile Surrogates

Surrogate Percent Control Limits
Compound Recovery Water Soil
Nitrobenzene - dg 83 38 = 114 23 - 120
2~Fluorcobiphenyl 96 43 - 116 30 (=315
p-Terphenyl-d14 77 33 =141 18~ 137
Phenol-d, 82 10 - 94 o4 | —'2313
2-Fluorophenol 64 21 - 100 23 = 3123
2,4,6-Tribromophenoq 78 10 - 123 e AR &

Continueq :

[*port 18 sued solely (or the use of Lhe persoa or company o whom it 5 addressed. This Laboratory accepts respousibility caly for (he due performance of aaalysis la sccordance with
Ty accepladle practice, [n 29 eveat shall Sousd Apalytical Serviess, Inc. or its employces be responsible for consequential or special damages (a any kind or in any amouat.
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SOUND ANALYTICAL SERVICES, INC.

Burlington Environmental, Engineering
Project: 624878

Page 4 of 12

Lab No. 27497

October 22, 1992

Lab No. 274%7-1 Client ID: CP-HAS9-1,5-2

TPH Per EPA Methed 418.1
Date Extracted: 10-6-92
Date Analyzed: 10-6-32

Total Petroleum
Hydrocarbons, mg/kg 76,000

TPH Per EPA SW-846 Modified Method 8015
Date Extracted: 10-5-32
Date Analyzed: 10-8-92

Total Petroleum

s issued solely for the use of the person or compazy (o whom it is addr
dceeplable practice, 1o no eveat shall Sound Analynical Services, Inc. or its empl

Fuel Hydrocarbons, mg/kg 38,000 X2
TPH as Diesel and Heavy 0il
SURROGATE RECOVERY, $%

l-chlorcoctane X8
o-terphenyl X8

Continued . . .

essed, This (aboratory accepts respoasibility only for the dus performance of agalysis in accordance with

ayees be responsible for consequentis) or special damages in any Kind of i asy smount.
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SOUND ANALYTICAL SERVICES, INC.

Burlington Environmental, Engineering
Project: 624878

Page 5 of 12

Lab No. 27497

October 22, 1592

Lab No. 27437-2 Client ID: CP~HA10-4.5-5
Semivolatile Crganics Per EPA SW-846 Method §270

Date Extracted: 10-8-92
Date Analyzed: 10-11-92

Concentration Flags
CAS No, Compounds ug/kg PQL
108-95-2 Phenol ND 8,000
111-44-4 bis(2-Chloroethyl) ether ND 8,000
95-57-8 2-Chlorophenol ND 8,000
541-73-1 1,3-Dichlorobenzene ND 8,000
106-45-7 l,4-Dichlorocbenzene ND 8,000
100~-51-6 Benzyl Alcohol ND 16,000
95-50~-1 l,2-Dichlorobenzene ND 8,000
85-48-7 2-Methylphenol ND 8,000
39638-32-9 bis(2-Chloroisopropyl)ether ND 8,000
106-44-5 4-Methylphencl ND 8,000
621-64-~-7 N-Nitroso-Di-N—propylamine ND 8,000
67-72-1 Hexachloroethane ND 8,000
98-98-3 Nitrobenzene ND 8,000
78-59-1 Isophorone ND 8,000
88-75-5 2-Nitrophenol ND 8,000
105-67-39 2,4~Dimethylphenol ND 8,000
65-85-0 Benzoic Acid ND 40,000
111-91-1 bis(2-Chloroethoxy)methane ND 8,000
120-83-2 2,4-Dichlorophenol ND 8,000
120-82-1 1,2,4-Trichlorobenzens ND 8,000
91-20-3 Naphthalene 7,000 8,000 J
106-47-8 4-Chloroaniline ND 16,000
87-68-3 Hexachlorobutadiene ND 8,000
59=50-17 4-Chloro-3-methylphenol ND 16,000

ND - Not Detected
Continued . .
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SOUND ANALYTICAL SERVICES, INC.

Burlington Environmental,
624878

Project:

Engineering

Page 6 of 12

- Lab No.
October 22,

Lab No.

27497-2

27497

1992

EPA Metheod 8270 Continued

Client ID:

CP-HAl10-4.5-5

120 SOUND AMALYTICAL SVCS

Concentration Flags
CAS No. Compounds ug/kg PQL
91-57-6 2-Methylnaphthalene 34,000 8,000
77-47-4 Hexachlorocyclopentadiene ND 8,000
88-06-2 2,4,6-Trichlorophenol ND 8,000
95-95-4 2,4,5~Trichlorophenol ND 8,000
51-58-7 2-Chloronaphthalene ND 8,000
88-74-4 2-Nitroaniline ND 40,000
131-11-3 Dimethyl phthalate ND 8,000
208-96-8 Acenaphthylene ND 8,000
606-20-2 2,6-Dinitrotoluene ND 8,000
99-09-2 3-Nitroaniline ND 40,000
83-32-9 Acenaphthene 2,400 8,000 J
51-28-5 2,4-Dinitrophencl ND 40,000
100-02-7 4-Nitrophenol ND 40,000
132-64-9 Dibenzocfuran 1,800 8,000 J
121-14-2 2,4-Dinitrotoluens ND 8,000 :
84-66-2 Diethylphthalate ND 8,000
7005-72-3 4-Chlcrophenyl phenyl ether ND 8,000
86-73-7 Fluorene 5,200 8,000 J
100-01-6 4-Nitroaniline ND 40,000
534-52~-1 4,G-Dinitro-z-methylphenol ND 40,000
86-30-6 N-Nitrosodiphenylamine ND 8,000
101-55-3 4-Bromophenyl phenyl ether ND 8,000
118-74-~-1 Hexachlorobenzene ND 8,000
87-86-5 Pentachlorophenol ND 40,000
85-01-8 Phenanthrene 13,000 8,000
120-12-7 Anthracene 2,600 8,000 J
84-74-2 Di-n-butylphthalate 12,000 8,000

ND - Not Detected

the persan of company to whom it is adds
Ty Scceplable practice. [a fo event shall Sound Analytical Services, Inc. or

continued . . ,

essed. This laboratory sccepts responsibility anly for
its employees be respoasible for consequential or special damages in any kind of in azy amoust.

the due performanes of aalysis in acsurdance with
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SOUND ANALYTICAL SERVICES, INC.

Burlington Environmental, Engineering
Project: 624878

Page 7 of 12

Lab No. 27497

October 22, 1952

Lab No. 27497-2 Client ID: CP-HA10-4,5-5

EPA Method 8270 Continued
I Concentration Flags
CAS No. Compounds ug/kg PQL
206-44-0 Flucranthene 1,000 8,000 J
12g-00-0 Pyrene 3,600 8,000 J
85-68-7 Butyl benzyl phthalate ND 8,000
91-94-1 3,3"-Dichlorcbenzidine ND 16,000
56-55-3 Benzo(a)anthracene 2,800 8,000 J
218-01-9 Chrysene 3,000 8,000 J
117-81-7 bis(2-ethylhexyl)phthalate 2,000 8,000 J
117-84-~0 Di-n-octyl phthalate . ND 8,000
205-99-2 Benzo(b)flucranthene - ND 8,000
207-08-3 Benzo(k)fluoranthene ND 8,000
50-32-8 Benzg(a)pyrene ND 8,000
193-39-5 Indeno(1,2,3-cd)pyrene ND 8,000
53-70-3 Dibenz(a,h)anthracene ND 8,000
191-24-2 Benzo(g,h,i)perylene ND 8,000

ND - Not Detected

PQL - Practical Quantitation Limit - These are the quantitation limits
for this sample. This number is - based on sample size, matrix and
dilution required.

Rasults are reported on a dry weight basis.

Semi-Volatile Surrogates

Surrogate Percent Contxol Limits
Compound Recovery Water Soil
Nitrobenzene - dg 67 a5 = 114 23 = 120
2-Fluorobiphenyl 82 43 ~ 116 30 = 118
p-Terphenyl-d14 70 33 - 141 18 - 137
Phenol-dg 66 10 - 94 24 - 113
2-Fluorophenol 44 21 ~ 100 25 - 121
2,4,6—TribromophenoL 64 10 - 123 19 - 122
Continued . ,

repon i issued wiely for the use of Lhe PerON OF company to whom it i3 addressed. This laboratory acespts responsiility only for the due performance of analysis ig accordance with
Ty dcceplable praciizs. 1a no eveat shall Soysnd Analytical Services, [ac. or il cmployess be responsible for consequential or special damazes (a Aay kind or in azy amoust
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SOUND ANALYTICAL SERVICES, INC.

Burlington Environmental, Engineering
Project: 624878

Page 8 of 12

Lab No. 27497

October 22, 1992

Lab No. 27497-2 Client ID: CP-HAl10-4.5-5

TPH Per EPA Method 418.1
Date Extracted: 10-6-92
Date Analyzed: 10-6-92

Total Petrocleum
Hydrocarbons, mg/kg 29,000

TPH Per EPA SW-~84§ Modified Method 8015
Date Extracted: 10-5-92
Date Analyzed: 10-8-92

Total Petroleum

Fuel Hydrocarboens, mg/kg 37,000 X2
TPH as Diesel and Heavy 0i1
SURROGATE RECOVERY, %

l-chloroocctare X8
o~terphenyl ' X8

Continued . . .

Tt [$ issued solely for the usc of e person or compagy 0 whoe it is addressed, This laborutory accepis respousibility oaly for the due performance of analysis in s¢cordance with
Ty acceptable practice. In 10 eveat shall Soyund Analytieal Services, [ac. or its employaes be respousidle for conscquential or special damages la any kind or in any argount.
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SOUND ANALYTICAL SERVICES, INC,

Burlington Environmental, Engineering
Project: 624878

Page 9 of 12

Lab No. 27497

October 22, 1992

Lab No. 27497-3 Client ID: CP-HAl1l0-5-5.5
Semivolatile Organics Per EPA SW-846 Method 8270

Date Extracted: 10-8-92
Date Analyzed: .10-11-92

Concentration Flags
CAS No. Compounds ug/kg PQL
108-95-2 Phenol ND 10,000
111-44-4 bis(2~-Chloroethyl) ether ND 10,000
95~-57-8 2-Chlorophenol ND 10,000
541-73-1 1,3-Dichlorobenzene ND 10,000
106-46-7 l,4-Dichlorobenzene ND 10,000
100-51-6 Benzyl Alcchol ND 20,000
95-50-1 l1,2-Dichlerobenzene ND 10,000
95-48-7 2-Methylphenol ND 10,000
39638-32-9 bis(2-Chloroisopropyl)ether ND 10,000
106-44-5 4-Methylphenecl ND 10,000
621-64-7 N-Nitroso-Di-N-propylamine ND 10,000
67-72-1 Hexachloroethane ND 10,000
98~95~-3 Nitrobenzene ND 10,000
78~-59~-1 Isophorone ND 10,000
88-75=-5 2-Nitrophenol ND 10,000
105-67-9 2,4-Dimethylphenocl 1 ND 10,000
§5-85-0 Benzoic Acid ND 50,000
111-91-~-1 bis(2-Chloroethoxy)methane ND 10,000
120-83-2 2,4-Dichlorophenol ND 10,000
120-82-1 1,2,4-Trichloroktenzene ND 10,000
91-20-3 Naphthalene 6,000 10,000 J
106-47-8 4~-Chlorocanilinse ND 20,000
87-68-~3 Hexachlorcbutadiene ND 10,000
39-50~7 4-Chloro-3-methylphenol ND 20,000

ND ~ Not Detected
Continued .

report is issued solely (or the use of the Fe1S00 ST Company L0 whom il is addressed. This laboratory accepls responsibility only for the due performance of anaiysis in accordance with
try aceeptable practice. 13 go event shail Sound Analvtleal Sernces. Iac. o its cmployecs be respoasible for consequential or special csrmages in any kind of in aoy amoust
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SOUND ANALYTICAL SERVICES, INC.

Burlington Environmental, Engineering
Project: 624878

Page 10 of 12

Lab No. 27497

October 22, 1992

Lab No. 27497-3 Client ID: CP-HA10-5-5.5

EPA Method 8270 Continued

Congentration Flags
CAS No. Compounds ug/kg PQL
$1-57-6 2-Methylnaphthalene 22,000 10,000
77-47-4 Hexachlorocyclopentadiene ND 10,000
88-06-2 2,4,6-Trichlorophenol ND 10,000
95-95-4 2,4,5-Trichlorophenol ND 10,000
91-58-7 2-Chloronaphthalene ND 10,000
88-74-4 2-Nitroaniline ND 50,000
131-11-3 Dimethyl phthalate ND 10,000
208-396-8 Acenaphthylene 4,400 10,000 J
606-20-2 2,6-Dinitrotoluene ND 10,000
99-09-2 3-Nitroaniline ND 50,000
83-32-9 Acenaphthene 1,800 10,000 J
41-28~5 2,4-Dinitrophenol ND 50,000
100-02-7 4-Nitrophenol ND 50,000
132-64-9 Dibenzofuran 1,600 10,000 J
121-14-2 2,4-Dinitrotoluene ND 10,000
84-66-2 Diethylphthalate ND 10,000
7005-72-3 4-Chlorophenyl phenyl ether ND 10,000
86-73-7 Fluorene 4,800 10,000 J
100-01-6 4-Nitroaniline ND 50,000
534-52-1 4,6-Dinitro-2-methylphenol ND 50,000
86-30-6 N-Nitrosodiphenylamine ND 10,000
101-55-3 4-Bromophenyl phenyl ether ND 10,000
118-74-1 Hexachlorocbenzene ND 10,000
87~86-5 Pentachlorophencl ND 50,000
85-01-8 Phenanthrene 12,000 10,000
120-12-7 Anthracene 2,400 10,000 J
84-74-2 Di-n-~butylphthalate 13,000 10,000

ND - Not Detected

Continued ., , . ,

report is issued solely for e use of the PRS0 o7 Company to whom it i3 addressed. This laboratory accepts respoasibility only {or tsa due performance of analysis in accordance with
try scezplable practice. In 0o sveat shall Souad Ans¥ical Services, lac. or its c3ployees be respoasible fof consequeatial or speclal Jumages in any kiad or iy any amount.
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O

Project: 624878
Page 11 of 12
Lab No. 27497
October 22, 1992

\
|
Burlingteon Environmental, Engineering
\
Lab No. 27497-3 Client ID: CP-HA10-5-5.5

|

EPA Method 8270 Continued
cell Continued

Concentration Flags

CAS No. Compounds ug/kg PQL

206-44-0 Fluoranthene ' 800 11,000 J
129-00-0 Pyrene 4,600 11,000 J
85-68-7 Butyl benzyl phthalate ND 11,000
91-94-1 3,3’-Dichlorobenzidine ND 20,000
36—-55-3 Benzo(a)anthracene 1,300 11,000 J
218-01-9 Chrysene 2,800 11,000 J
117-81-7 bis(2-ethylhexyl)phthalate 30,000 11,000
117-84-0 . Di-n-octyl phthalate ND 11,000
205-99-~2 Benzo(b)fluoranthene ND 11,000
207-08-9 Benzo(k)fluoranthene ND 11,000
50-32-8 Benzo(a)pyrene ND 11,000
193-39-5 Indeno(1,2,3~cd)pyrene ND 11,000
3$3—-70-3 Dibenz(a,h)anthracene ND 11,000
191-24-2 Benzo(g,h,i)perylene 3,000 11,000 J

ND - Not Detected

PQL - Practical Quantitation Limit - These are the quantitation limits

for this sample. This number is based on sample size, matrix and
dilution required.

Results are reported on a dry weight basis.

Semi-Volatile Surro ates

Surrogate Percent Control Limits
Compound Recovery Water Soil
Nitrobenzene - dg 68 35 - 114 23 = 120
2-Fluorobiphenyl 86 43 =~ 116 30 = 118
p-Terphenyl-dl4 72 33 - 141 18 |= 137
Phenol-~d 64 10 - 94 24 - 113
2~Flucrophenol 52 21 - 100 25 - 121
2,4,6-Tribromophencl 64 10 - 123 19 - 122

Continued . ., ,

t=port is issued solely (or the use of Lhe perion or company 10 whom it is addressed. This laboratory aceepts responsibility only for the due performaacs of Analysis in accordance with
icceplable practice. 1o no event shall Sound Analytical Services, Inc. or ity employees be respoasible for consequential or special damages in any kind or in any 1mouat.
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SOUND ANALYTICAL SERVICES, INC.

Burlington Environmental, Engineering
| Project: 624878

Page 12 of 12

Lab No. 27497

October 22, 1992

Lab No. 27497-3 Client ID: CP-HAl0-5-5.5

TPH Per EPA Method 418.1
Date Extracted: 10-6-92
Date Analyzed: 10-6-92

Total Petroleum
Hydrocarbons, mg/kg 28,000

TPE Per EPA SW-846 Modified Method 8015
Date Extracted: 10-5-92
Date Analyzed: 10-8-92

Total Petroleum
Fuel Hydrocarbons, mg/kg 27,000 X2

| TPH as Diesel and Heavy 0il

SURROGATE RECOVERY, %
l-chlorococtane X8
o-terphenyl X8

SOUND ANALYTICAL SERVICES

i\ - ):[)J*—
DENNIS L. BEAN

18 report is issued solely for Lbe we of the person of company (o whoa it is addressed. This laboratory acce

PLs responsidility only for the due performance of analysis in accordaace with
ustry acceptadle practice. 1a 0o event shall Sound Anatytical Services, lac. or

its employees de responsible for SOnsequentiy] or special damages i agy kind of in agy amouat.
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SOUND ANALYTICAL SERVICES, INC.

SPECIALIZING IN [NDUSTRIAL & TOXIC WASTE ANALYSIS
813 PACIFIC HIGHWAY EAST, TACOMA. WASHINGTON 98424 - TELEPHONE (106)922-2310 - FAX (206)922-5047

QUALITY CONTROL REPORT

SEMIVOLATILE ORGANICS PER EPA SW~-846 METHOD 8270

Page 1 of 3

Client: Burlington Environmental Engineering Services
Lab No: 27497gc3 .

Units: ug/xg

Date: October 22, 1992

Blank No: P2274

METHOD BLANK
Compound Blank Value PQL | Flags
Phenol ND 330
bis(2-Chlorocethyl) ether ND 330
2-Chlorophenol ND 330
1,3-Dichlorcbenzene ND 330
l1,4-Dichlorobenzene ND 330
Benzyl Alcochol ND 660
l1,2-Dichlorobenzene ND 330
2-Methylphenol ND 330
bis(2-Chloroisopropyl)ether ND 330
4-Methylphenol ND 330
N-Nitroso-Di-N-propylamine ND 330
Hexachloroethane ND 330
Nitrobenzene ND 330
Isophorone ND 330
2-Nitrophenol ND 330
2,4-Dimethylphencl ND 330
Benzoic Acid ND 1,650
bis(2-Chloroethoxy)methane ND 330
2,4-Dichlorophencl ND 330
1,2,4-Trichlorocbenzene ND 330
Naphthalene ND 330
4-Chloroaniline ND 660
Hexachlorobutadiane ND 330
4-Chloro-3-methylphenol ND 660
2-Methylnaphthalene ND 330
Hexachlorocyclopentadiene ND 330
2,4,6-Trichlorophenol ND 330
2,4,5-Trichlorophenol ND 330
2-Chloronaphthalene ND 330
2-Nitroaniline ND 1,650
Dimethyl phthalate ND 330
Acenaphthylene ND 330

Continuad i « &

his report s issued solely or the use of Lhe persoa or company to whom il is addressed. This laboratory accepts responsidility only for the due performance of analysis in s¢cordance with
dustry acceptable practics. In 20 eveat shall Sousd Aszalytical Sefvicss, Ine. or its employees be respacsible for Sousequeatial or special damages in any kind or in any amoust.
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SOUND ANALYTICAL SERVICES, INC.

SEMIVOLATILE ORGANICS PER EPA SW-846 MEZTHOD 8270

Page 2 of 3
Client: Burlington Environmental Engineering Services
Lab No: 2743%7qc3
Units: ug/kg
Date: October 22, 1982

Blank No: P2274

METHOD BLANK

Compound Blank Value PQL Flags
3-Nitreaniline ND 1,650
Acenaphthene ND 330
2,4-Dinitrophenol ND 1,650
4-Nitrophenol ND 1,6%0
Dibenzofuran ND 330
2,4-Dinitrotoluene ND 330
2,4-Dinitrotoluene ND 330
2,6-Dinitrotoluene ND 330
Diethylphthalate S0 330 J
4-Chlorophenyl phenyl ether ND 330
Fluorene ND 330
4-Nitroaniline ND 1,650
4,6~Dinitro-2-methylphenol ND 1,650
N-Nitrosodiphenylamine ND 330
4~Bromophenyl phenyl ether ND 330
Hexachlorobenzene ND 330
Pentachlorophenol ND 1,650
Phenanthrene ND 330
Anthracenas ND 330
Di-n-butylphthalate 300 330 J
Fluoranthena ND 330
Pyrene ND 330
Butyl benzyl phthalate ND 330
3,3'"-Dichlorcbenzidine ND 660
Benzo(a)anthracene ND 330
bis(2-ethylhexyl)phthalate 240 330 J
Chrysene ND 330
Di-n-octyl phthalate 30 330 J
Benzo(b)fluoranthene ND 330
Benzo(k)fluoranthene ND 330
Benzo(a)pyrene ND 330
Indeno(1,2,3-cd)pyrene ND 330
Dibenz(a,hjanthracene ND 330
Benzo(g,h,i)perylene ND 330
Continued. . . ,

report is issued solely for Lhe use of t3e person of company t0 whom it {3 addressed, This laboratory accepts res

ustry acceptable practice. [a 0o evest shall Sound Asalytical Services, Tae, or its employces be responsidls

for consequential of special damages in any kind or in iny smount.

Poasibility oaly (or tke due performance of analysls @ accordaace with
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SOUND ANALYTICAL SERVICES, INC.

QUALITY CONTROL REPORT

SEMIVOLATILE ORGANICS PER EPA SW-846§ METHOD 8270

Page 3 of 3

Client: Burlington Environmental Engineering Services

Lab No: 27497gqc3
Units: ug/kg
Date: October 22, 1892

Blank No: P2274

ND = Not Detected.

PQL = Practical Quantitation Limit - These are the detection limits for
this sample. This number is based on sample size, matrix and dilution

required.

SEMIVOLATILE SURROGATES
t Percent Control Limits
Surrogate Recovery Water Soil
Nitrobenzene - d5 78 35||=/114 23 '= 120
2-Fluorobiphenyl 80 43 - 116 30, =115 ",
p-Terphenyl-dl4 68 33|~ 141 18 = 137
Phenol-d§ 56 10 - 94 24 - 113
2-Flucrophenol 64 21 = 100 25 =12)
2,4,6-TBP 63 10 - 123 19l=1122

i3 repant s issucd olety for 1he use of (he persea or company to whom it is sddressed, This laboratory accepts
ustry acceplable practice. In no event shall Sound Axalytical Services, Inc. ot

spoasibility oaly for the due performance of analysis in sceordance with
its employecs be responsible for consequential or speclal damages in any kind or in any amouot.
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SOUND ANALYTICAL SERVICES, INC,

SPECIALIZING IN INDUSTRIAL & TOXIC WASTE ANALYSIS
413 PACIFIC HIGHWAY EAST, TACOMA, WASHINGTON 58424 - TELEPHONE (206) 922.3310 - FAX (206) 922-5047

MATRIX SPIKE / MATRIX SPIKE DUPLICATE RECOVERY

Client Name: Burlingten Environmental Engineering

|
|
\
\
|
|
i
|
i
Lab No: 27497qc4 ‘
Date: October 26, 19§82 ‘
i
SEMI-VOLATILE QRGANICS |
COMPOUND PIKE SAMPLE CONC | % CONC % |
(ug/kg) [RESULT MS REC MSD REC | RPD ‘
1,2,4-Trichlorobenzene 100,000 ND 73,000 73 69,000 69 5.8
Acenaphthene 100,000 ND 92,000 92 90,000 90 2.2
2,4 Dinitrotoluene 100,000 ND 97,000 97 108,000 | 108 11
Pyrene 100,000 ND 94,000 94 101,000 | 101 7.2
N-nitrosodi-n-Propylaming 100,000 ND 75,000 75 71,000 71 5.5
l1,4-Dichlorobenzene 100,000 ND 62,000 62 60,000 60 3.3
Pentachlerophenol 100,000 ND 45,000 45 20,000 20 77
Phenol 100,000 ND 64,000 64 239,000 29 75
2-Chlorophenol 100,000 ND 43,000 43 21,000 21 69
4-Chloro-3-Methylphenol 100,000 ND 70,000 70 33,000 33 72
4~-Nitrophenol 100,000 ND 48,000 48 24,000 24 67
RPD = Relative Percent Difference
$ REC = Percent Recovery
*QC Limits: RPD ¥ RECOVERY
1,2,4-Trichlorobenzene 23 38-107
Acenaphthene 19 31-1317
2,4 Dinitrotoluene 47 28~89
Pyrene 36 35-142
N-nitrosodi-n-
Propylamine 38 41-126
l,4-Dichlorcbenzene 27 28-104
Pentachlorophencl 47 17-109
Phenol 35 26-90
2-Chlorophenol 50 25-102
4-Chloro-3-Methylphenol 33 26-103
4-Nitrophenol S0 1i-114

* These are advisory limits only.

L 7108 10 | St 11 A1 o1 0 1 (N o 1111~
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SOUND ANALYTICAL SERVICES, INC.

SPECIALIZING IN INDUSTRIAL & TOXIC WASTE ANALYSIS
4813 PACTFIC HIGHWAY EAST, TACOMA, WASHINGTON 98424 - TELEPHONE (206) 922-2310 - FAX (206) 922-5047

P. 20

QUALITY CONTROL REPORT

TPH by Method 418.1

1 Client: Burlington Environmental Engineering
| . Lab No: 27497qcl
| Matrix: Soil
Units: mg/kg
| Date: October 22, 1992
DUPLICATE
up No. 27497-2
Parameter Sample(S) Duplicate(D) RPD
Total Petroleum
Hydrocarbons 29,000 33,000 14+

RPD = Relative Percent Difference
= [(S - D) / ((S + DY |7 |27 100

MATRIX SPIKE / MATRIX SPIKE DUPLICATE RECOVERY

L)

MSD No. 27487-2
Spiked Spike
Sample Sample Spike Dup
Result Result Added Result
Parameter (SR) (MS) (Sa) %R (MSD) RPD
Total Petroleum
Hydrocarbons 29,000 38,000 960 X5 32,000 | 17,1

¥R = Percent Recovery
- [{M3 = SR} / SA] = 100

RPD = Relative Percent Difference

= [(MS - MSD) / ((MS + MSD) / 2] x 100

METHOD BLAN

Parameter

Blank Value

Total Petroleum
Hydrocarbons

< 10

report i issued solely for the use of the pesson or company Lo whom it is addressed. This laborato

Ty ace2pls respoasibility oaly for the due performance of analysis ia accordaace with

sty acceptable practice. [a no evear shall Sound Analytical Servicss, Inc. ar it smployess de respoasible (Or conscquestial or spacs R
T T T S SORAG ARAYHAL SeIviess, Inc. or Its employess de respoasible (Or consequestial or special damazes 1a any kind ae in sm amEmRg
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SOUND ANALYTICAL SERVICES, INC.

SPECIALIZING IN INDUSTRIAL & TOXIC WASTE ANALYSIS
4313 PACIFIC HIGHWAY EAST, TACOMA, WASHINGTON 58424 - TELEPHONE (206) 922-2310 - FAX (206) 922-5047

QUALITY CONTROL REPORT

Total Petroleum Fuel Hydrocarbons by Method 8015

Page 1 of 2
Client: Burlington Environmental Engineering
Lab No: 27497gc2 >
Matrix: Soil
Units: mg/kg
Date: October 22, 1992

DUPLICATE

Dup. No. 27497-2
Parameter Sample(s) Duplicate(D) RPD Flags

Total Petroleum

Fuel Hydrocarbons 37,000 29,000 25 X4
SURROGATE RECOVERYS

l-chlorcoctane X8
o-terphenyl _ : p:4:)

RPD = relative percent difference
e 3¢ 4= Sl s AC R, o ot ottt < AU 20 ARl -

MATRIX SPIKE / MATRIX SPIXE DUPLICATE RECOVERY

MSD No. 27497-2

Spiked Spike
Sample Sample Spike Dup
Result Result Added Result
Parametaer (SR) (MS) (Sa) %R (MSD) RPD

Total Petroleum
Fuel Hydrocarbons 37,000 25,000 405 X5 30,000 18

¥R = Percent Recovery
= [{M8'~ BR) / SA] x 100

RPD = Relative Percent Difference
= [(MS - MSD) / ((MS + MSD) / 2] x 100

Continued , . . . .

4 Peport s issued solely for the use of Lic person or company to Whom it is addressed, This laboratory secopts responsibility only for the due performance of agalysis in secordancs with

ustry acceptable practice. [a 30 cvent sBall Sound Analytical Services, lac, or its ¢mployees de responsible for cousequeatial or spacial Jamages in sy kind of i any amount.
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SOUND ANALYTICAL SERVICES, INC.

QUALITY CONTROL REPORT

Total Petroleum Fuel Hydrocarbons by Methed 8015

Page 2 of 2

Client: Burlington Environmantal Engineering
Lab No: 27497qc2
Matrix: Soil
Units: mg/kg
Date: October 22, 1992

METHOD BLANK
Parameter Blank Value
Total Petroleum
Fuel Hydrocarkons < 10
SURROGATE RECOVERYS
l-chlorococtane 77
O~-terphenyl 56

is report is issued solely for the use of the persan or company Lo whom it is addressed. This laboratory sccopts responsibility only for the Que performance of anatysis in accordance with
ustry acceptable practice. In Ao event shall Sound Analytical Services, Tne, or ils employees be responsible for co

queatial or special damages in any kind o in any smouat.
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SOUND ANALYTICAL SERVICES, INC.

SPECIALIZING IN INDUSTRIAL & TOXIC WASTE ANALYSIS
4813 PACIFIC HIGHWAY EAST, TACOMA, WASHLNGTON 58424 - TELEPHONE (306) 922-2310 - FAX (206) 922.5047

)

ANALYTICAL NARRATIVE

( 8270 ) CHECKLIST

Client: Burlington Environmental Lab No.: 27497n
Engineering Services
Project: Prepared by: Edgar Glover
Delivered by: Analyzed by: Brent Hepner
Matrix
Matrix Spike
Spike Duplicate
Lab Number 27497~1 27497-2 27497-3 27497~-1 27497~1
Client ID CP-HA CP~HA CP-HA
9-1.5-2 10-4.5-5 | 10-5-5,5
Date Sampled 9-28-92 §-29-92 9-29-92
Date Received 10-1-92 ([10-1-92 10-1-92 10-1-92 10-1-92
Date Extracted 10-8-92 10-8-92 10-8~92 10-8-92 10-8-92
Dated Analyzed 10-11-92 |10-11-92 (10-11-92 10-11~-92 [10-11-962
Sample Matrix Soil Soil Soil Soil Soil
Sample Vol./wWeight 1.0478 1.2372 1.0880 1.1112 1.2357
Percent Solids 89.52 94.76 94,37 89.52 89.52
Dry wWeight 0.9380 1.1724 1.0267 0.9955 1.1062
Extraction 3550 3550 3550 3550 3550
Acetone Acetone Acetone Acetone Acetone
Extraction Solvent /MeCl, /MeClz /MeCl, /MeCly /MeCl,
Extract Volume 10 10 10 10 10
Dilution Factor 1:2 132 1332 1:2 1:2

Condition of samples on receipt:

All samples had GpC cleanup.

Notes and Discussion:
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SOUND ANALYTICAL SERVICES, INC.

ANALYTICAL NARRATIVE
(8270 ) CHECKLIST

Client: Burlington Environmental Lab No.: 27497n
Engineering Services
Project: Prepared by: Edgar Glover
Delivered by: 'Analyzed by: Brent Hepner
Method
Lab Number Blank
P2274
Client ID

Date sampled

Date Received

Date Extracted 10-8-92
Dated Analyzed 10-11-92
Sémple Matrix Eea Sand

Sample Vol./Weight 30.0012

Percent Solids 100
Dry Weight 30.0012
Extraction 3530

Acetone
Extraction Solvent /MeCl,
Extract Volume 10
Dilution Factor 132
Condition of samplaes on receipt: 0

Notes and Discussion:
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SOUND ANALYTICAL SERVICES, INC.

SPECIALIZING IN INDUSTRIAL & TOXIC WASTE ANALYSIS :
H13 PACIFIC HICHWAY EAST, TACOMA, WASHINGTON 9804 - TELEPHONE (206) 922.2310 - FAX (206) 922-047

DA UALIL R FLAGS
ND: Indicates that the analyte was analyzed for but was not detected. The associated numerical
value is the practical quantitation limit, corrected for sample dilution.

b { The analyte was analyzed for and positively identified, but the associated numerical value is an
estimated quantity,

< The identification of this analyte was confirmed by GC/ MS.

B: This analyte was also detected in the associated method blank. There is a possibility of blank
contamination,

E: The concentration of this analyte exceeded the instrument calibration range.

D; The reported result for this analyte is calculated based on a secondary dilution factor.
Al This TIC is a suspected aldol-condensation product,

M: Quantitation Limits are elevated due to matrix interferences.

S: The calibration quality control criteria for this compound wers not met. The reported
concentration should be considerad an estimated quantity.

X2:  Contaminant does not appear to be "typical" product. Further testing is suggested for
identification.

X3:  Identification and quantification of peaks was complicated by matrix interference; GC/MS

|
|
X1t Contaminant does not appear to be "typical" product. Elution pattern suggests it may be
confirmation is recommended.

X4: RPD for duplicates outside QC limits. Sample was re-analyzed with similar results. Sample
matrix is nonhomogeneous.

Xda: RPD for duplicates outside QC limits due to analyte concentration near the method practical
quantitation limit/detection limit. :

X5:  Matrix spike was diluted out during analysis. |
X6:  Recovery of matrix spike outside QC limits. Sample was re-analyzed with similar results. ‘

X7:  Recovery of matrix spike outside QC limits. Matrix interference is indicated by blank spike
recovery data,

X8:  Surrogate was diluted out during analysis.

X9:  Surrogate recovery outside QC limits due to matrix composition,

X10: Surrogate recovery outside QC limits due to high contaminant levels.

et ettt
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